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INTRODUCTION
The dipterans, particularly the flies, have great medical and veterinary importance because they use a variety of substracts for feeding and development. Usually, substracts such as human and animal fecal material, litter, and decomposing organic material are contaminated. In addition to transmission of pathogenic agents through a direct contact, hematophagous flies may ingest agents from infected animals during blood feeding, transmitting them in the following feeding (GRACZYK et al., 2001; OLI-VEIRA et al., 2002) .
Among the hematofagous flies, Stomoxys calcitrans (Linnaeus, 1758), known as the "stable fly", does not only harbors pathogenic agents but also causes great economic losses to animal production due to the pain and energy wasted by the animals in the effort to avoid the annoyance produced by the bites. Consequently, food ingestion by the hosts is diminished, resulting in weight losses and decrease in milk and meat production. In addition, weakened and infested animals become more susceptible to diseases (BITTENCOURT; MOYA-BORJA, 2002) .
Regarding transmission of pathogenic agents, it has been reported that S. calcitrans is able to harbor a variety of agents that cause diseases in man and animals, such as viruses, bacteria, protozoan, fungi, eggs and infective larvae of helminths (PHILPOOT; EZEH, 1978; OLIVEIRA et al., 2002; KERR, 2002) .
Few studies have been developed regarding the stable fly, mainly in Brazil. Greenberg (1971) reported the existence of 38 distinct species of bacteria in the stable fly. This number is lower when compared to studies carried out with Musca domestica, in which approximately 200 distinct species and subspecies of bacteria have been found. This fact can be explained by the higher frequency and synanthropism of the M. domestica in relation to S. calcitrans (GREENBERG, 1971 ).
The present study had the objective to carry out a survey on the bacterial microbiota of S. calcitrans, based on isolation and identification of the distinct species of aerobic bacteria present on the cuticle, in the mouth parts and in the abdominal portion of the alimentary tract of flies.
MATERIALS AND METHODS
The study was carried out from April to October 2003 and 20 dairy cattle farms were visited during that period. They were equally divided among four Municipalities the Vale do Paraíba Fluminense micro region as: Barra Mansa, Resende, Rio Claro and Quatis in the State of Rio de Janeiro, Brazil. These farms were selected from previous studies in this counties, where it was verified the presence of the stable fly (JULIASSE; BITTENCOURT, 2000; CASTRO et al., 2001; PIRES et al., 2003) .
In each farm, 20 stable flies were collected using a previously sterilized entomological net. To avoid environment contamination, the entomological net was changed always after five flies were collected. Only flies feeding on milking cows or those flying at a maximum distance of 50 cm from the host were collected, as recommended by Bramley et al. (1985) . The collected flies were placed into sterile tubes labeled with the date, name of the farm and county, and kept under refrigeration until sent to the Laboratório de Bacteriologia do Departamento de Microbiologia e Imunologia Veterinária, Instituto de Veterinária, Universidade Federal Rural do Rio de Janeiro.
In the laboratory, the flies were dissected under a stereoscopic microscope inside a laminar flow hood and close to the Bunsen fire. In order to evaluate the microbiota on the cuticle, the flies were placed into Brain Heart Infusion (BHI, Merck) medium and stirred for two minutes. The flies were removed from the medium and then placed into another tube containing alcohol 70 0 GL, during two minutes, as recommended by Hillerton and Bramley (1985) , for sterilization of their cuticles.
After that, the flies had their head separated from the body; subsequently the head, with proboscis and salivary glands were collected. This material was transferred to another tube containing BHI and was macerated using a sterile tube.
The abdomen was separated from the rest of the body. The last abdominal segment was detached with the abdominal alimentary tract from each fly (OLIVEIRA et al., 2002) and placed into a third tube containing BHI medium for maceration, as previously described. The resulting materials in tubes containing BHI medium were incubated for 24 hours at 37º C.
After this period, the samples were subcultured on BHI, Phenol Red Manitol (PRM, Merck) and MacConkey (MC, Merck) Agar and incubated for 24 hours at 37ºC. Following incubation, colonies were observed for differences in morphology, size and pigment production. Predominant colony types on each plate were Gram-stained and identified by morphological characteristics, and then specific tests were performed according to the genus.
Species of Staphylococcus were identified by colony morphology on PRM agar, tube coagulase test, bacitracin resistance, maltose fermentation, Voges-Proskauer test, nitrate reduction, and urease production. Streptococcus spp. were cultured on defibrinated sheep blood agar plates and submitted to optoquin resistance, esculin, and hipurate hidrolysis. Enterobacterias were subcultured on methyleneblue-eosin agar (EMB, Merck), and following procedures of identification were performed: motility agar, TSI agar slants, Indol production, lysine and ornithine decarboxylase, phenilalanine deaminase test, Voges-Proskauer test, glucose fermentation with gas production, sugar fermentation, urease production, citrate and malonate degradation. For Corynebacterium spp., Actynomyces spp., and Bacillus spp., those species were identified by colony morphology on BHI and characterized by esculin and hipurate hydrolysis, gelatin hydrolysis, VogesProskauer test, pronounced urease activity, fermentation of sugars and nitrates reduction (KONEMAN et al., 2001) .
RESULTS AND DISCUSSION
After laboratorial procedures, 161 isolates (100%) were identified in the 400 collected flies. The majority of them, 64 isolates (39.75%), were originated from the cuticle of collected flies, followed by the macerate from the abdominal portion dissected of the alimentary tract, with 56 colonies (34.78%), and the macerate from the mouth parts, with 41 colonies (25.47%).
Data of isolation and identification of the bacterial species from the three body parts of S. calcitrans collected in the 20 farms of each municipality are presented in Table 1 . Thirtythree distinct species of bacteria were identified from the 161 colonies isolated. Among them, only 14 colonies had been previously described, demonstrating the need for further studies related to the microbiota of S. calcitrans.
Among the highly potential pathogenic species for humans and animals, Escherichia coli, Salmonella spp., and Shigella spp. (Enterobacteriaceae) are responsible for outbreaks of enteric diseases in the world, particularly in countries where sanitary conditions are poor (BROOKS et al., 2000; GRACZYK et al., 2001) .
Other species from this family, isolated and identified in the present study, are potential agents of diseases. The species Citrobacter amalonaticus, C. diversus, Proteus vulgaris and P. mirablis are associated with gastro-enteric disorders (BROOKS et al., 2000; KONEMAN et al., 2001) .
The identification of Serratia marcescens in the abdominal portion of the alimentary tract of flies collected from Rio Claro, opens the possibility of further studies to control this fly, as this bacteria is considered a pathogen for insects and may be used for a biological control of S. calcitrans (LYSYK et al., 2002) . The species S. a. aureus, with pathogenic potencial to man and animals, was present in almost body parts of flies collected in the four visited municipalities. Another species of the same family, S. intermedius, which is pathogenic to animals and can cause bovine mastitis, was isolated and identified in this survey.
The species S. schleiferi coagulans, observed in Quatis (abdominal portion of alimentary tract), Resende (mouth parts) and Rio Claro (cuticle), is associated with otitis in dogs (KONEMAN et al., 2001) .
Another pathogenic species to animals, identified in this study, was S. hyicus, which can causes exudative epidermitis in pigs (NISHIFUJI et al., 2005) Considering that after blood feeding this fly rests and defecates on fences, wooden posts and walls, the animals raised in this locations could acquire infection through direct contact. According to Brooks et al. (2000) , the species S. epidermidis can potentially cause cutaneous infections in man and animals, as well as mastitis in cattle. This species was observed once on the cuticle of flies collected in Resende.
Another species from the same family associated with human diseases is the S. xylosus that can causes infections in the urinary tract (KONEMAN et al., 2001 ). This bacterium was observed in the abdominal portion of the alimentary tract from flies collected in Rio Claro.
Other three species isolated in the present study are not reported in the literature as agents that cause diseases in man or in animals. These are S. gallinarum, frequently observed in feces of gallinaceous birds; S. equorum, described in equines but with no determined pathogeny, and S. muscae, present in the transitory microbiota of muscids living in stables (SCHLEIFER et al., 1984; HÁJEK et al., 1992; KONEMAN et al., 2001) .
Four colonies of S. gallinarum were identified from flies collected in Barra Mansa and Quatis. Previous studies in these locations have reported the use of poultry litter as an organic fertilizer in agriculture and also as animal food (JULIASSE; BITTENCOURT, 2000; CASTRO et al. 2001; PIRES et al., 2003) .
Due to its alkalinization, the poultry litter favors the development of bacteria of the genus Staphylococcus spp (JORGE, 1997). The association of stable flies with these bacteria may be explained by the fact that the poultry litter is an excellent medium for the development of larval stages of this fly (AVANCINI, SILVEIRA, 2000) .
Most species of the family Bacillaceae are considered an environmental contaminant. The species Bacillus cereus, a potential agent of food intoxication outbreaks in man and animals (KONEMAN et al., 2001) , was observed in all body parts of flies originated from all locations studied.
The species B. thuringiensis, observed on the cuticle as well as in the mouth parts and in the abdominal portion of the alimentary tract, is described in the literature as a pathogen for insects and are also used for their biological control (JOHNSSON et al., 1998) .
Other species from this genus, B. alvei, B. megaterium, B. subtilis and B. coagulans, which occasionally show clinical importance in man and animals, were observed in all body parts of stable flies. They are opportunistic pathogens, saprophytes, and are considered of low pathogenicity (KONEMAN et al., 2001) .
Pseudomonas aeruginosa (Pseudomonadaceae), observed on the cuticle of flies collected in Quatis and in the mouth parts of flies collected in Rio Claro, is considered by several authors as an environmental contaminant (BROOKS et al., 2000) . However, it may cause septicemia, cystitis, mastitis, genital infections, respiratory diseases, pneumonia, otitis and conjunctivitis in man and animals (KONEMAN et al., 2001) .
Regarding to the family Streptococcaceae, the species Enterococcus faecalis was observed only in mouth parts from flies collected in Resende. This bacteria is frequently isolated from human biologic samples and from human intestines, being also present in the intestinal tract of domestic birds, cattle, pigs, dogs, sheeps and goats. Besides, it is considered a causal agent of the cattle bacterial mastitis (FISHER, 1999; KONEMAN et al., 2001) . Taking into consideration that S. calcitrans is a hematofagous fly, inoculation of these pathogens into the host may occur.
Associated with the dispersion of the stable fly, the dissemination of pathogenic agents carried on its cuticle can be important. This fly can disseminate theses microorganisms to many places and materials, including food for animals. According to Schofield and Torr (2002) , the stable fly rests on feeding units after blood intaking and uses food wastes for its oviposition. Therefore, flies may contaminate animal food with pathogenic agents. Thus, the stable fly has the ability to be a mechanical vector for these bacteria due to its feeding habits (interrupted feeding), as well as its great flying capacity, which may be up to 29 km per day (BAILEY et al., 1973) . These features favor its distribution and the dissemination of pathogenic microorganisms among properties.
Another way by which the agents on the cuticle of flies can contaminate the hosts is through skin lesions, such as the micro-hemorrhages originated from bites of stable flies (BITTENCOURT, 2000) . As the presence of bacteria on the cuticle of flies may contaminate these skin lesions, the habit of defecation of hematophagous dipterans associated with blood engorging, contributes to transmission of pathogenic agents that are eliminated through this via.
In addition to contamination of animal food, these flies may disseminate pathogenic agents to potential sources of food used for human consumption. This is the case of the leafy vegetables that uses decomposing organic matter residues as fertilizer, which are also used by flies for development of larvae (AVANCINI; SILVEIRA, 2000) .
Similarly, propagation of agents through the mouth parts of S. calcitrans has great importance because this species has the habit to regurgitate during blood meal. Beyond the regurgitation, the interrupted alimentation indicates that this fly may mechanically transmit to healthy individuals pathogenic stages of some microorganisms, almost immediately after ingestion of blood from infected animals (SCHOFIELD; TORR, 2002).
The methodology used was directed for wide range isolation, using selective and enriched media, such as PRM and BHI respectively, aiming to allow growth of bacterial species present at low concentrations that could, otherwise, be inhibited by prevalent species. This approach offers different conditions for microbial growth, allowing higher accuracy in microbiological investigations and enabling the detection of variety of species, as observed in the present study (BROOKS et al., 2000) .
In conclusion, the stable fly has the ability to carry many bacterial species in its segments, as evidenced by recovering bacterial species with high pathogenic potential. The cuticle
